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Numerical simulation of mist/air cooling in a single slot jet impingement

TAN Xiao-ming, LI Ye-fang, ZHANG Jing-zhou

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Numerical simulation was carried out on the heat transfer characteristics in a
mist/air impinging single slot jet. The effects of phase-changing heat transfer of the water
droplets, the mist mass ratio in the air and the geometrical parameters of the slot jet were
studied to reveal the enhancement of heat transfer. The simulated results show that adding
liquid droplets in an air flow enhances the cooling effect drastically. 90% cooling enhance-
ment at the stagnation point was achieved by injecting 5% of droplets with the heat flux of
8000 W/m?. When the mist/air mass ratio increases from 1% to 5%, the heat transfer en-
hancement of the stagnation region is 32%. Proper jet width and impinging height are impor-
tant parameters for cooling effect. In this study., the best impinging cooling effect was

achieved with the impinging height to jet width ratio of 4. 55.
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Fig. 1 Schematic of the computational domain
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